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@ All-weather type pavement marking sheet material. 

© In an all-weather type pavement marking sheet material, 
glass microspheres having refractive index of 15-1.9 (A) and 
glass microspheres having refractive index of 2.0 - 2.4 (B) are 
embedded mbcedly and at least partially in a portion of a base 
sheet (1) made of rubber, synthetic resin or the like. This 
portion (S) is formed at Intervals in the longitudinal direction of 
the base sheet or continuously in the longitudinal direction of 
the base sheet in a part of the base sheet as viewed in the 
transverse direction of the base sheet. The pavement marking 
sheet material has an excellent visibility during night and 
particularly when it is raining. 
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Description 



All-weather type pavement marking sheet material 

This invention reiates to a pavement marking sheet material and, more particularly, to an ail-weather type 
pavement marking sheet material having an excellent visibility during night and particularly when it is raining. 

Pavement marking materials which are presently used for pavement marking purposes all have glass 
microspheres dispersed on the surface theredf or mixed in the material for affording visibility dunng night. 
These pavement marking materials have the common disadvantage that, when the surface of the marking 
materia! is covered with afilm of water when it is raining, upper hemisphere portions of the glass microspheres 
exposed above the surface of the marking material and. performing a light reflecting function are mostly 
submerged in the waterfilm with a result that the light reflecting function is impaired and v.sibility dunng night 
when it is raining becomes extremely poor. • ; ; 

For improving visibility of the marking materials during night when rt is raining, some proposals have been 
made in the past. For example. Japanese Patent Publication No. 2906O/1970/disclosesa glass microspheres 
marking material comprising glass microspheres of low refractive index below 1.55 and colored or uncolored 
glass microspheres of medium refractive index of 1.65- 1.85 of 10o/o - 6Tjo/o in weight percent mixed together 
and further comprising adhesive mixed in these glass .microspheres. 

Japanese Patent Publication No. 48735/1977 discloses an all-weather type pavement marking material 
which comprises glass microspheres having refractive index of 1 .55 or less and glass microspheres haying a 
hiqh refractive index of 2.0 - 2.3 mixed together or on which such glass microspheres having refractive index of 
20 1 55 or less and those having refractive index of 2.0 - 2.3 are dispersed on the surface of the marking rnaleruU 
" substantially: simultaneously when the marking material is applied on the ; .pavement Japanese Patent 
Publication No 9460/1978 discloses a method of applying an all-weather type pavement marking fine. 
' according to which, in dispersing glass microspheres on a coated surface of.a pavement marking material by 
flowing glass microspheres onto the pavement marking material, there are provided a surface on which glass 
microspheres having refractive index of 1.6 or less are dispersed and a surface on which g ass microspheres 
having refractive index of 1.9 or more are dispersed, both surfaces being provided, in the form of a belt 
extending in the longitudinal direction ofjhe pavement jpan^ng^ateriaL . Japanese Patent Publication 
No 9461/1978 discloses a method of applying an aH-weather type pavement marking Fine according to which 
in dispersing glass microspheres for light-reflection during night on an undried coated surface of apavemet 
marking material 10Vo - 60QA) in weight percent of the glass microspheres^ be dispersed consists of high 
refractive glass microspheres having refractive index of 1.9 or more and the rest of the glass microspheres 
consists of low refractive glass microspheres having refractive index of 1 .6 or less and these twc > kinds of glass ^ 
microspheres are dispersed one after the other on the entire surface of the coated surface of the marking 
material. The techniques disclosed in these publications, are all intended to provide a pavement marking 
method exhibiting visibility in all weather conditions except for snow by the combined use of relatively high 
« refractive glass microspheres which have sufficient retro-reflective property, i.e.. brightness in reflection. 

S when they are covered with a water film due to rain during night but are'experisive and have a relativery low 

v] brightness in reflection in weather conditions except for rain and relatively low. refractive glass microspheres 

8 ' which lose brightness in reflection when they are covered with a water film due to rain dunng night but are 

% 40 cheap and have a sufficient brightness in reflection in weather conditions except for rain, thus making most of 

\ . , the merits of the respective glass microspheres and making up for .the defects of the respective glass 

\ microspheres by the merits of each other. t ♦„ thQ r«„ am *nt 

H These techniques all disclose an art in which glass microspheres are bonded d.rectly to the pavement 

surface with a traffic paint. Aside from these, techniques. Japanese Preliminary Patent Publication 
45 No 238505/1985 discloses a pavement marking, sheet material which is a pavement marking material 
i preformed in the form of a sheet and is bonded on the pavement surface in use. In this sheet material, a 

? ; surface sheet of a thickness of 1 mm or less consisting of a base layer in which reflex-reflecting elements such 

§ ' ' as glass microspheres are disposed on the surface thereof and a transparent and flat surface layer covering 

* the base laer is bonded to the entire surface or a part of the surface of a base sheet of a thickness of 3 mm or 

50 less made of a material having an excellent conformability to the pavement surface selected from materials 
such as rubber, synthetic resin and the like. This pavement marking sheet material is intended to maintain 
good visibilty during night when it is raining by reflection of light by the reflex-reflecting elements covered with 
the cover layer while holding the total thickness of the sheet material at 4 mm or less 
. The pavement marking methods disclosed in~ the above describved Japanese Patent Publications 
55 No 29060/1970 No 48735/1977, No. 9460/1978 and No. 9461/1978 according to which glass microspheres 
are' bonded directly on the pavement surface with traffic paint require/a strict temperature control in apptpng 
.the material on the pavement surface and. in addition, require a complicated apparatus and the speed of 
application is rather slow. The pavement marking sheet material disclosed in the above described Japanese 
Preliminary Patent Publication No. 238505/1985 realizes a simplified application as compared wrth the above 
60 described pavement marking methods since the material is preformed in the form of a sheet This pavement 
marking sheet material, however, requires "an extra manufacturing step for adhereing two kinds of sheets 
produced separately together with a resulting high manufacturing cost 
' It is, therefore, an object of the invention to provide an all-weather type pavement marking sheet material 
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having an excellent visibility during night when it is raining which can be applied on the pavement surface more 
easily and quickly and can be manufactured at a reduced cost. 

The pavement marking sheet material achieving the above described object of the invention is characterized 
in that it comprises a base sheet made of rubber, synthetic resin or the like, and glass microspheres having 
refractive index of 1.5 - 1.9 and glass microspheres having refractive index of 2.0 - 2.4 embedded mixedly and 
at least partially in a portion of the base sheet, said portion being formed at intervals in the longitudinal 
direction of the base sheet or continuously in the longitudinal direction, of the base sheet in a part of the base 
sheet as viewed in the transverse direction of the base sheet. 

According to the invention, since the portion in which the glass microspheres having refractive index of 
2.0 - 2.4 which can maintain reflex-reflectivity during night even If they are covered with a water film due to rain 
are embedded in the base sheet is provided at intervals in the longitudinal direction of the base sheet or 
continuously in the longitudinal direction of the base sheet in a part of the base sheet as viewed in the 
transverse direction of the base sheet, this portion has'an excellent visibility during night when it is raining and, 
accordingly, drivers of automobiles can readily recognize the "pavement marking sheet material in such 
weather condition if the pavement marking sheet material is used as, e.g., a center line of the pavement. In 
weather conditions other than rain during night, the glass microspheres having refractive index of 1.5- 1.9 
contribute to brightness in reflection in addition to the glass microspheres having refractive index of 2.0 - 2.4. 

Since the pavement marking sheet material according to the invention Is so constructed that the two 
different kinds of glass microspheres are dispersed on the preformed base sheet, the strict temperature 
control and the complicated applicating appratus as required in applying the prior art pavement marking 
methods causing the glass microspheres to be bonded directly on the pavement surface can be obviated and 
the application work can be . done with a remarkably increased speed. Moreover, according to the invention, 
the two, different kinds of microspheres are dispersed not in a state in which the two kinds of microspheres are 
superposed one upon the other or in paralle to each other as has been proposed in the prior art methods but in 
such a manner that the high refractive glass microspheres which are relatively expensive are dispersed at 
intervals in the longitudinal direction of the base sheet or dispersed continuously in the longitudinal direction 
of the base sheet in a part of the base sheet as viewed in the transverse direction of the base sheet. This 
contributes greatly to reduction in the manufacturing cost of the pavement marking sheet material without 
sacrificing brightness in reflection during night when it is raining. If compared with the prior art pavement 
marking sheet material in which two separately produced sheets are adhered to each other in manufacturing, 
the pavement marking sheet material according to the invention does not require such separate production of 
the two kinds of sheets so that the sheet material can be manufactured at a reduced cost. " s 
Embodiments of the invention will now be described in conjunction with the accompanying drawings. 
In the accompanying drawings, 

Fig! 1 is an ertl^^&btJbniy View schematically showing an embodiment of the pavement marking 
sheet materialaccording j to the invention; and 

Figs. 2, 3, 4 and 5 are views showing examples of manner of disposing the portion in which the glass 
microspheres having refractive index of 2.0 - 2.4 are dispersed. 
The glass microspheres having refractive index of 1.5-1.9 used In the sheet material of the present 
invention (hereinafter referred to as "glass microspheres A") have a diameter of 50 jtm - 1 ,000 jim, preferably 
100 u/n - 500 urn (average diameter of 350 urn). If the diameter is less than 50 fim, the glass microspheres will 
be embedded too deeply in the base sheet in the embossing step with resulting decrease in brightness of 
reflection and, besides, they will tend to be readily covered with a water film when It rains with resulting 
decrease in brightness in reflection. If, on the other hand, the diameter exceeds 1,000 fim, the base sheet 
tends to be injured by the embedded glass microspheres so that such diameter is undesirable. The glass 
microspheres having refractive index of 2.0-2.4 (hereinafter referred to as "glass microspheres B") have a 
diameter of 50 urn -350 urn (average diameter of 70 jim). If the diameter is less than 50 urn, the glass 
microspheres will be embedded too deeply in the base sheet in the embossing step whereas if the diameter 
exceeds 350 jim, they will be too expensive to allow a commercial use In such sheet materia]. 

For attaining a high brightness in reflection, the glass microspheres A should preferably be dispersed 
uniformly and continuously over the entire surface of the base sheet. If, however, an adequate brightness in 
reflection is obtainable owing to conditions of the pavement, the glass microspheres A may be partially 
dispersed at intervals in the longitudinal direction of the base sheet or may be continuously dispersed in the 
longitudinal direction of the base sheet in a part of the base sheet as viewed in the transverse direction of the 
base sheet. The glass microspheres B are dispersed not uniformly over the entire surface of the base sheet 
but at intervals in the longitudinal direction of the base sheet or, alternatively, continuously in the logitudinal 
direction of the base sheet in a part of the base sheet as viewed in the transverse direction of the base sheet. 
For this purpose, a portion S in which both the glass microspheres A and B exist may be disposed in various 
manners such, for example, as in the form of a belt-like section extending normally to the longitudinal direction 
of the base sheet as shown In Fig: 2, as in the form of a belt-like section extending obliquely with respect to the 
longitudinal direction of the base sheet as shown in Fig. 3, as in the form of a broken line In the longitudinal 
direction of the base sheet as shown in Fig. 4 and as in the form of a belt extending continuously In the 
longitudinal direction of the base sheet in a part of the base sheet as viewed in the transverse direction of the 
base sheet as shown in Fig. 5. 
There is no particular limitation on the width and interval of the portion S In which both the glass 
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" mrrrn<:nheres A and B exist. The width and interval of the portion S may be suitably determined so that a 

£ SeTnfbrigMness in reflection may be obtained depending upon conditions of the pavement on wh,ch the 

I ' Sn^^ « microspheres * end B bvthe ^ B ^»£. 

^ 5 rnlcros^heres^ and B coexist are ones in which the glass microspheres A are dispersed wet ^^^m^^f^^ 

% * » 3 of a flaTsheet before embossing and the glass microspheres B are dispersed over 50W> 7 85% 

| p 'm« 7Wo £w «* n» «• of the m sheet before embossing remaining .^1totf»m^m 

£ : ■ ■ AhlwXendisoersed'tfmeamountofd^^ 

I hnnhtnesfh Soncannot be obtained whereas if the amount of dispersion of the glass microspheres A 
«, - Slds 40W Tvehicles^rtna over the pavement marking sheet material tend to slip and therefore is 

* ■ ' undes^S'ih^ 

§ l^flecton c^hoTb^ obtained'lvherea, the amount of dispersion of 85*. is considered to be a maximum 

I ' ' ^e^^eSSsTobe made of a maten^ teving excellent confom^dity to me irreguiar pavement 

i^dtS to various mechanical forces. The base sheet therefore comprises as ; its mm 
f^dfent unvSfeed synthetic rubber such, for example; as aorilonitrile-butadiene rubber (NBR), 
Sene-^nWe nlbe^). chloroprene rubber (CRl.chtoro-sulphonyl^olyetrrylene.aur^an^e^bber 
sSfi^res^ such for example, as polyvinyl chloride. The base sheet may comprise if necessary. 
fd^inS aXsuch as calcium catenate powder, a pigment for providing color to the base .sheet 
sm^lXrrmcrospheres and wear resisting r^cles.The mMure of these ingredierts , s tormed into a ^ 
SXfa STesTol f 5 mm or less by passing it through pressure rolls or by other converaent methods. If the 
s^all g^crospheres Je mixld in the base sheet, small glass Microspheres having a ^ 
exfeed^ arTut ti I urn may be employed and those of about 70 uhf - 100 urn m average dimeter may be 

^aSve^of a suitable thickness of 50 urn or more,, preferably about 100 urn - ZOO um tepr<wjded 
und^r the Tower iu^ce of the base sheet. A release paper is normally attached o the lower surtax of the 
adhesive Iwe but it may be omitted depending upon the type of the adhesive employed m the adhes™ byer 
Fot makmo. the bkse sheet, the unvulcanized synthetic rubber or synthetic resin which ,s an ingred.errt of the 
baSsSisadded^ttTdesWd amount of me filler, pigrnent, small glass microspheres and o her rr^^ 
Sf^^fe-ttoded and is formed into a sheet of amlckness-of 5 mm orless thro-gr, he^ed_ 
Assure rote aruMhen is wound into a roll, ff necessary, the roll of the base sheet is unwound and an adhesive 
ccSeHl release paper in a thickness of 50 urn or more is superposed on the lower surface of the base 

and^a KloredTy^r provided on the base layeK'iri tnis two layered' structure, f^" 9 ^ J» . 
byer pmfeS 'S abort 1.0 mm - 1.6 mm and the thickness of theccJored 'fcyer pre fer^is abotf M urn - 25 

SE^h^^ 

^o^Shr^lcred layer on the base layer, the base layer which has once been wound into a roll is 
unw?unTar,c l £ <S£ed la^r is formed thereon by coating a liquidized materia! prepared by d,ssolv,ns | an 
■ ' 3ca^izec ^s^ttetic rubber material in a sotvent and adding a coloring agent affording » 
B tSrorthe^pper surface of the base layer by an amount sufficient for giving a des.red thickness to the 

"rfmaTn Ced'e7and filler constituting the base layer and the colored fcyer need no. be of^jarne 
oon^sitfon ff these layers adhere well to each other. The composition, thickness, the ratios of ad ^WeMhe 
Se™amount of the small glass microspheres, the kind and amount of the colonng agent etc. may be 
50 ■ suitably determined having regard to the purpose of the sheet material. rnultirjlicitv of 

Tha surface' of the base sheet may be either flat or formed with a continuous pattern of multiplicity « 
oroide™ and depressions.The depth of embedding of the glass microspheres may be erthei -urrfom, or 
' mtfo^r? McS preferably the base sheet Is formed on the surface thereof with a continuous pattern of a 
' ' m^^dr^u^S and depressions, the portion S in which the glass microspheres A and B are 
ss embedded % S at intervals in the longitudinal direction of the base sheet or eonkiMknJ* 
* Sudinal direction of the base sheet in a part of the base sheet as viewed in the transverse direction of the 
^ La? fsheei andthe ^glassrnlorospheres A and B In this portion S are embedded in such a manner that * depth 
^hpHdina of ^th^olasTmicrospheresA and B in the base sheet from the surface is randomly different 
onetrh S- Zl t^TL glass microspheres A and B in these protuberances and depressions 

60 ^d^ 

' • ■ n^erS direction the light may be incident from so that ^"Selasl 

nKtsined in an initial staqe of use of the pavement marking sheet matenal. Furtner, since xne giab* 

65 Sleet in such a manner that the depth of embedding is randomly different one from another, the toss or sharp 
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decrease in the brightness in reflection never occurs as in prior art pavement marking sheet materials even 
§ wnen the brightness decreases due to coming off of the glass microspheres caused by contact with wheels of 

. the passing vehicle but a high brightness in reflection is maintained for a long period of time. Since the depth of 
embedding of the glass microspheres embedded in the surface portion of each, protuberance and depression 
is randomly different, when the glass microspheres contact wheels of the passing vehicle, the glass 5 
microspheres come off one after another in the order of the depth of embedding, i.e., a glass microsphere of a 
smaller depth of embedding coming off earlier, and never come off substantially all at once as in the prior art 
pavement marking sheet materials. Accordingly, the sheet material can maintain a high brightness in reflection 
until a layer of glass microspheres of the largest depth, of, embedding comes off.' 
,n a °ase where the glass microspheres A are dispersed continuously over the entire surface of the base 10 
fi sneet and tne 9'ass microspheres B are dispersed at intervals in the longitudinal direction of the base sheet, it 

h ' is preferable that the depth of embedding of a majority of the glass microspheres embedded in the surface . 

I portion of the base sheet should differ randomly not only in the portion S in which the glass microspheres A 

f and B coexist mixedly but also in the portion in which the glass microspheres A only are dispersed. 

5; Fi 9- 1 shows an example of the preferable form of the base sheet. Fig. 1 is an enlarged sectional view of the 15 

% base sheet of Fig. 2 taken along lines I - 1 in Fig. 2. A continuous pattern of a multiplicity of protuberances 2 and 

jf ' depressions 3 of random ; shapes and dimensions is formed on the surface of a base sheet 1 . A multiplicity of 

I 9'ass microspheres A and B are embedded in the base sheet 1 in such a manner that a depth of embedding of 

I . * the glass microspheres A and B in the base sheet 1 from the surface of each protuberance 2 and depression 3 

I . 's randomly different one from another. A majority of the glass microspheres Aand B in these protuberances 2 20 

|i and depressions 3 are partially exposed from the surface of the base sheet 1 and the height of the exposed 

I portion of these partially exposed glass microspheres is randomly different one from another. Reference 

I numerals .4, 5 and 6 designate respectively an adhesive layer, small glass microspheres and wear resisting 

|] particles. 

I ' : A process for manufacturing the sheet material will now be described about a sheet materiaJ in which the 25 

I * 9 ,as s microspheres A are dispersed over the entire surface of the base sheet including both the portion S and 

I . the rest of the base sheet and the depthof embedding of the glass microspheres in the surface portion of each 

r | protuberance and depression of the base sheet is randomly different in both the portion S and the rest of the 

t base sheet , ; .-. , v : . 

% The base ^heeti.lrmanufactured |n . the above described manner is unwound from the roll and a solvent is 30 

% coatedon the unwound base sheeU.fbr facilitating embedding of the glass microspheres Aand B. Then, the 

y. glass, microspheres A are uniformly dispersed from a hopper (not shown) over an undried surface of the 

I moving base sheet 1. Thereafter, the glass microspheres B are dispersed from another hopper (not shown) 

I disposed: downstream, frorn,, the ; hopper containing the glass microspheres A over the undried surface of the 

$ base sheet inten^^en>;y.atpr«detemri^ed time intervals or, alternatively, continuously over a part of the base 35 

| sheet as viewed in the, transverse direction of the base sheet. The base sheet then is dried. As alternative 

| means for facilitating embedding of. the glass microspheres A and B, a coating material which is of a 

;i composition identical or similar to that of the base sheet 1 may be coated on the surface of the base sheet 1 . 

Then, the base sheet 1 on which the glass microspheres A and B are dispersed Is passed through an 
embossing device so that an embossed pattern of desired shape and dimensions is formed and 40 
simultaneously the glass microspheres A and B are embedded in the surface portion of each protuberance 2 
and depression 3 of the base sheet 1 thus formed by the embossing. 

The embossing device used in making the sheet materiaJ of the invention is one whose protuberances and 
depressions respectively are not of a flat surface, if viewed in an enlarged scale, but are formed with a 
multitude of small depressions with depth and diameter ranging from several tens microns to several hundred 45 
microns. By virtue of employing this embossing device, in carrying out the embossing process, many of the 
glass microspheres A and B are engaged in these small depressions formed on each of the sufaoes of the 
protuberances and depressions", constituting the embossing pattern of the embossing device and, 
accordingly, the material of the base sheet 1 entering each of these small deressions Is stopped at a line along 
which the glass microsphere Js engaged with the inside wall of the small depression and thereby is prevented 50 
from further entering the inside. of the small depression to enclose the glass microsphere entirely by the 
material of the base sheet .1 . £ince .the shape, diameter and depth of these small depressions are not uniform 
on one hand and.the diameter of the giass microspheres A and B is varied within a certain ranp-e on the other, 
position of engagement of : the glass microspheres A and B in the small depressions is Infinitely varied 
depending upon combination of each. individual small depression and each individual glass microsphere. 55 

Accordingly, as : showain Fig. 1, a multiplicity of glass microspheres A and B whose depth of embedding is 
randomly different one from another are embedded In the surface portion of the respective protuberances 2 
and depressions 3 of the base sheet 1 formed through the embossing process. If necessary, the surface of the 
embossed base sheet 1 is treated with a releasing agent. The base sheet 1 thereafter is dried and wound into a 
roll to provide a finished product. « 

The method of providing protuberances and depressions on the surface of the base sheet 1 is not limited to 
the above. described embossing process but any other method capable of forming a multitude of continuous 
protuberances and depressions may be employed. In case the embossing device is employed, it is effective in 
some case to apply the embossing process twice depending upon the embossing pattern of the embossing 

device used. « 

* 00 
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Example 1 

The following ingredients were used for producing the base sheet 1 : ■ . v ; 
NBR ' 85 {parts by weight) 

Ti0 2 100 
CaC0 3 140 
petroleum resin 1 5 

small glass microspheres 140 
(average diameter 100 pm) 

These materials were blended and formed into a sheet having a thickness of 1 .6 mm and a width of 1 ,000 mm 
through an extrusion process at a processing temperature of 90° C. The. sheet, was once wound and then, as 
the sheet was unwound, a release paper coated with pressure sensitive adhesive was superposed on the 
lower surface of the sheet. The sheet was wound again. Then, the sheet was unwound and triol was coated on 
the surface of the base sheet in a coating amount of 5 g'-6 g. Glass microspheres A having an average 
diameter of 350 urn and refractive index of 1 .50 were uniformly dispersed over the undried surface of the base 
sheet Glass microspheres B having an average diameter of 70 urn and refractive index of Z2 were dispersed 
over the base sheet to form a belt-like section of a width of 25 mm at an interval of 300 mm in the longitudinal 
direction of the base sheet. The base sheet was then dried at 80°C for 5 minutes. 

The base sheet was then passed through an embossing device at an embossing temperature of 80° C 
^ereby~the~glass microsphefer were "densely embeddedin the surface portion of protuberances- and- 
depressions formed .on the base sheet F:or providing a layer of releasing agent on.the surface of the base 
sheet thus having the' glass microspheres embedded therein, a releasing agent comprising a synthetic resin as 
a main tnaredient was coated on the^bas^ sheet. The Jbase sheet was then, dried and wound into a roll to - 
provide a finished prpduct Since'an'exisessive mickness ^^^erele^irfg.agent layer decreases the brightness 
in reflection, the coating Jhidmess -of Wrele^^ ;inibrospheres should be less than 

about 2 urn. . , ~* . . «. . , 

In applying this sheet material to the pavement surface to form, e.g., a center line thereon, the sheet material 

is cut into a belt of a suitable width, e.g., 150 mm. 

'^Xbase^sheet of two layer structure consisting of the base Mayer and the Colored layer. of the following 
composition was manufactured: 
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i . Base layer 

s ■ * 

\\ 

I chloro-sulphonyl-polyethylene 80 

(J (parts by weight) 

I BR ' 20 

$ ' softener 20 w 

I filler 270 

£ small glass microspheres 150 

("J ! 

V." " 

I . (average diameter of 100 ym) 

I • . • ' • . 

I . coloring agent 15 

Colored^' layer 



i 



chlbfo- sulphonyl -poly ethylene 100 



15 



20 



25 



30 



$ pigment . V • ' 1 50 . 

tj solvent .{triolj 500 , " * 

?l w - " - - ' * r . - , . , . 

£.! * ' ' - ' ' 

I These materials were blended and formed into a sheet having a thickness of 1 .6 mm and a width of 1 ,000 mm 

I through an extrusion process at a processing temperature' of 90° C. The sheet was once wound and then, as 

| . p the sheet was unwound, the above described materials for form ing the (x>iored layer were coated on the sheet 

| The sheet .was dried fojorm a base sheet having the colored layer of a thickness of 20 urn. After winding the 35 

% sheet into a roll/ the processings' including superposition of a releasing paper, dispersion of the glass 

| microspheres A and B and embossing were carried out in the same manner as described with respect to 
Example 1 to produce a finished product. 



Example 3 40 

A base sheet of two layer structure of the base layer and the colored layer of the following compositions was 
manufactured: 



45 



50 



55 



60 



65 
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Base layer 
NBR 



70 i 
(parts by Weight) 
10 



. BR • 

•^chloro-sulphonyl-polyethylene -10 

filler ' 270 

stearic acid t . 1.-5 

small glass microspheres ,.150 , 

•- '.if,-".: 

(average diameter of 100 urn) 

coloring . agent 1 5 
Colored layer 

chloro-sulphonyl -polyethylene 1 00 

pigment 1 50 

solvent (triol) 500 



A base sheet having a base layer of a thickness of 1 .6 mm and a width of 1 ,000 mm and a colored layer of a 
thickness of 20 urn is formed by the same process as in Example 2 and superposition of a release paper and 
coating of solvent were carried in the same manner as in Example 2. Then, glass microspheres B having an 
average diameter of 80 \im and refractive index of 22. were dispersed over the base sheet in the form of a 
belt-like section of a width of 30 mm at an interval of 350 mm in the longitudinal direction of the base sheet 
These glass microsphere B were embedded substantially uniformly into the base sheet by a depth of about 40 
urn by applying a light pressure over them by means of a roil; Thereafter, glass microspheres A having an 
average diameter of 200 um and refractive index of 1.9 were dispersed over the base sheet substantially 
uniformly and these glass microspheres A were embedded into the base sheet by a depth of about 60 fun by 
applying a light pressure over them by means of a roll. The base sheet was dried at BCTCfor 5 minutes and then 
wound into a roll. A sheet material in which the glass microspheres A and B are embedded in a base sheet of a 
flat surface was obtained. 



Claims 

1 . An all-weather type pavement marking sheet material comprising : 
a base sheet made of rubber, synthetic resin or the like; and 

glass microspheres having refractive index of 1.5 - 1.9 and glass microspheres having refractive index 
of 2.0 - 2.4 embedded mixedty and at least partially in a portion of the base sheet, said portion being 
formed at intervals in the longitudinal direction of the base sheet or continuously in the longttudfrial 
direction of the base sheet in a part of the base sheet as viewed in the transverse direction of the base 
sheet. 

2. An all-weather type pavement marking sheet material as defined in claim 1 wherein the glass 
microspheres having refractive index of 1.5 - 1.9 are of a diameter of 50 urn - 1.000 ujti and the glass 
microspheres having refractive index of 2.0 - 2.4 are of a diameter of SOjim - 350 um. 

3. An all-weather type pavement marking sheet material as defined in claim 1 wherein the glass 
microspheres having refractive index of 1.5 - 1.9 are dispersed over 30<Vb -40% of the area of a flat sheet 
before embossing and the glass microspheres having refractive index of 2.0 -2.4 are dispersed oyer 
50% - 85% of the area of the flat sheet before embossing remaining after the glass microspheres having 
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refractive index of 1.5 - 1 .9 have been dispersed. 

4. An all-weather type pavement marking sheet material as defined in claim 1 wherein the base sheet Is 
composed of a base layer and a thin colored layer provided on the base layer. 

5. An all-weather. type pavement marking sheet material as defined in claim 1 wherein the base sheet Is 
formed on the surface thereof with a continuous pattern of a multiplicity of protuberances and 
depressions and the glass microspheres in said portion of the base sheet are embedded In these 
protuberances and depressions in such a manner that a depth of embedding of these glass microspheres 
in the base sheet from the surface is randomly different one from another and a majority of the glass 
microspheres in these protuberances and depressions are partially exposed from the surface of the base 
sheet. 

6. An all-weather type pavement marking sheet material as defined in claim 1 wherein said portion of the 
base sheet is provided in the form of a belt-like section extending normally with respect to the longitudinal 
direction of the base sheet. , 

7. An all-weather type pavement marking sheet material as defined in claim 1 wherein said portion of the 
base sheet is provided in the form of a belt-like section extending obliquely with respect to the 
longitudinal direction of the base sheet. ' 

8. An ail-weather type pavement marking sheet material as defined In claim 1 wherein said portion of the 
base shoot is provided in the form of a broken line in the longitudinal direction of the base sheet. 

9. An all-weather type pavement marking sheet material as defined in claim 1 wherein said portion of the 
base sheet is provided in the form of a belt extending continuously in the longitudinal direction of the base 
sheet in a part of the base sheet as viewed in the transverse direction of the base sheet. 
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@) All-weather type pavement marking sheet material. 

© in an all-weather type pavement marKIng sheet material, 
glass microspheres having refractive index of 1.5 - 1.9 (A) and 
glass microspheres having refractive index of 2.0 - 2.4 (B) are 
embedded mixedly and at least partially, in a portion of a base 
sheet (1) made of rubber, synthetic resin or the like, this 
portion (S) Is formed at intervals in the longitudinal direction of 
the base sheet or continuously in the longitudinal direction of 
the base sheet in a part of the base sheet as viewed in the 
transverse direction of the base sheet. The pavement marking 
sheet material has an excellent visibility during night and 
particularly when it Is raining. 
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